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(54) PRODUCTION OF OXIDE SINGLE CRYSTAL AND APPARATUS THEREFOR 

(57)Abstract: 

PURPOSE: To obtain, through |j,-pull-down process, a 
high-quality oxide single crystal by continuous pull-down 
operation even if the size of a crucible is enlarged or the 
quantity of a stock is increased. 
CONSTITUTION: A melting crucible 7 and a single 
crystal growing crucible 16 smaller in volume than the 
crucible T are used for this purpose. A stock for the 
objective oxide single crystal is then melted in the 
crucible 7 and the resultant molten stock is continuously 
fed via the opening 13a of the crucible 7 to the crucible 
16. A seed crystal 25 is then brought into contact with 
the melt at the drawing port of the crucible 1 6 and the 
melt is pulled down from the drawing port and the 
objective oxide single crystal is grown. 
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fea^r-f /<-(D?ITlf««i: LTf±. Stt*[6ll::2 ~ 

1 0 0mm/B$P B 1(^fES^T% 5IT If &JS — ICfflW 

[0 0 6 4] ^M^'J^A. RB'JfOAfccfc^b- 

3j"^£. 3 0 : 2 0 : 5 O<0«fiEifc*-eH*LTH»tt 



**KitLfc. 5 0 eft»a>»B;uy 

*7rtfrtt»L. -a>*»;u^*7$Br^tt«rz»BL 

fco yX;u&pi 3 0)nfflilte«fei;rtfflia)atB?ffia>^«i4R 

id:L, ttSlilmm^L, P*]gl*0. 3mm<hL. « 
Sli2 0mmtLfc. SlkJU % >7p 7 <0¥®ff2tKl*Rff2 £ 
L. *<Z>Itgl*3 Omm<t L. f Ii3 Ommt L 

fco *ea»rt;u % v7pi 6 <d nmtin g ^iix# 

L 5 £ Lfco /;Ol/ffll** *tfi 1 . 2 mm. 

SO. 8mmO)yW^2mmfftfflLf:. 
[0 0 6 5] ±fi«F 1 W(D$r B l5MSS 1 10 0-1 

2 0 0°ccol5Slirp^L, *Huu^*7rtO)IS#4*ltt« 

*1±fco Tffl'J*P3rt(DffiPBl6(0;aJSr4. 5 00-100 

0°CirJ$-|-$WL*:o »1»JU*>7P7. yX^fflll 3(c 
»LTBT3e<D«*£flW&U *»«S<D#l8aWrt^^^ 
1 6-(7)ttl&$*ljfflILfco T*2$ — t — $ — 1 2, m& 

a » as- 1 o 5 o°c~ 1 1 5 o°ct-r-s- 
ttfvz* mffi£h^f&m~fcrt&}&m*im% 1 0-15 

0 °C/m m |r ©J»f <£> C £ # fc . 

[0 0 6 6] CCDttSg-e. 2 Omm/^H0)itft-e*IS 

[0067] Mir, - 5 LTW^Lf:, llmm.fl 
mm. 1^10 Omm^^B^^T-f/N-CO^t, d 
<DJM6a77-f/<-SftS*|6] <WE£L*:*|S]) IZjlfc 

t#a)fflja»ffirc-3i^rtt*Lfc. *{*»!:: i*. shg 

ffiffiSE^a**m«sa^r-f /<-a>«**isia)«-ffl»ic 

«aaa>«ja*<fliA^4ia6ift-r*Ltf % ^(d^js^kic^o 
sHGffi«fi*aftrc.gt<k^i:-c<4o 

[0 0 6 8] Z^lt^HlLfcitC^, 1 nml^TCO 
US, BP^v flJAlcMUK-T^^O. 0 1mo l%OT 

co. k l N«ec^ Lt^orft^ii^S'^ 
is±2%jaTa>fflffiHso)ififflrt-c? % smitisiSH- 

[0.069] (UK 2) SI»1tH«lrLr. KLNf 

«a^r^/<— *WrilL/co fcfiL, jS»;u^7R7^fc 

fco ^/r. jpa)Tir*iaa^T^/<— *p B i*wfrHr3e« 

1 om<D»issa^r^/<— saaMi^^isEL. ^cd^§)$ 

nit 1 tmm<Dj5&T*mfeLtzo -cosss. s 

fSl OmCD«^<7)±^:ICt3froT. 0 . 

0 1 mo I %JsTFfrffl)$l]-3 _ £C tfrfig?fj Lf=o 
[0070] (9IK3) (SJ6lr^-rcfc5fty X;US53 9 



(8) 



8-259375 



&<£tfjU*;/7tf4 2 L. J?£ 1 mm. H 1 O Omm 

f-tiL. W3 7<hLtli^3 0mmx3 0mmx 
O. 6mm(0a4SJttfflLfc, C<7)^*ffilC H ? v 
>^DX|: ( fcotl3 8£ML/':o tztzL. «3 8<J) 
r B 1R|li5mmi: L. ;S3 8CDipI(iO. ImmtLfco 2 

X;U£ft^f::&(D£<£fflL, nSlmm. ftgO. 6m 
m. 2mmfl)/W?3 0{@£-^]feft P><<-C{£ffl L 

fc.B6 (a)-(c) ^#RBLoo|ttB^L^cfc5(=:U 

t-tc6, mriaLfcJMsa z? r * /<—<Dm&k&m<»m 

[0 07 1] (H|£4) L i Nb03 I^MtvA^i 
L/c±i^lCli s *^-i;A0)B»*(*O. 3mo I %?!& 

COO 7 2] SUt^tvA, nfcH'J^A, mt=.*? 

£mo I tt^-C 1 : 4 9 : 5 0 <Dj£fi£J£3M:itJI!^ U 

»tt;**«ii6L*:. sign £im*a>*»a?7-f/<— » 

7fC7P^lzilX^Lfro ±«JJP1 rt<D^f!f]5a>;£Jt£ 1 2 5 

o-i 3 5 o°c<Dmm\zm^^s ^M)^y^7^<Dmti 

*»».*14"fc. Tffl^3rt<Dfflra6 0>;&Iili. 500- 

1 2 oo°clc«i-icti]»Lfc. -/X;u«i 3. «SA« 
Ltz Q 

[0 0 7 3] zcop&, JM8aWjaSlia>;BJt£ 1 2 O 0°C 
-1 3 0 0°C<h U »eftWdcffll=fc»t*fflfi*IiB* 1 
0-1 5 0°C/mm|-giiLf-o CCDtKH~C. 2 0mm 

/ B* IHI (D i$S "C *« a 7 t -< / <- £ ? I # T If *= £ z 5 . 
ft»ftN d — L i N b 03 JMSfi^W /<— £5l#Tlf 

[0 07 4] JEl-x C3LT*J*Lfc. Jftlmnru «t1 
mm. g£ 1 0 0mm(DijSa B a77'f/^lCOUt, Z 
CO^ B B 0 ^T^/<-^^^^fS] (*rtLfc*fil) ICS*: 
£ ^(DM/S^^lrotNT. EPMAl:«kot7C*»«L 

»S1. Omo iwrufctf. »«a:7 7-< 

1. Omo I %fr*tLT± 2%<D&fciJR!#iaT0)Hg 
T*. fflJ*A<«|»StlTL^fcCi:*<*iJKLfca 

[ o 0 7 5 ] (hfc^n^ 1 ) tt*a>ttftattftttiiett 

ffiU Hit 1 tH«a)K LN*8S77-f/<-SML 

fc„ BS»t»5R(7)*ii 5 o Omg £ Lfro yuytff*e*lc 



affiSfMWLfco ±i^O^;aSJl 10 0-1 
2 0 0 o ccDSafflieP^L. ;u*77tfi*0>jm^£Ilifl?£-t± 

fr. Tfi(^3rt<DffiPiB6<7)affif** 5 0 0-1 00 0°C 
*3tH^fc, Z<7>«JBT?* 2 Omm/BtrBla)iIS-Cm 

$ga:?7*f/<— £5ISTl-ffc£z*K KLNI6S77 

[007 6] C5L*CS5tLf-. Sffilmm. fit 1 mm, 
5^1 0 0mm0)*8 fl B H 77'</^l:o^ts CCDHMS 

«J*#ftl-OL^T, *»1tH«i:Lttt*Lfe. CCD 

i*. &mz&m-?&k 1 . omoi%s8^y, s 

[0 0 7 7] (£b$£Hi£2) Jt«3£»1 

tec LfrU -SIS#4*«$&-r^t. ;u^?t?rtT*(DSft¥ 
[0 0 7 8] (Jt»SIB3) itttXKi leftist* 

[0 0 7 9] L6>L, ±W^MS^5 0 0-9 0 0 

[00 so] — ±flip(Da§e£9 o o c c£i±&'4"« 
■c * ft < ft y . y «ea ^ t -r /<- * ?i *Tif « c 

i:l*-C#ft^ofco 

[008 1] 

'[*B80)JajR] )ck±m^<tz^5\z^ **MlcJ:*itf. /i 

5iTifai-*o-cM<bttm«a*Wja-r*a>icigLr, 

#«(D)B»S«&aLr51tt»lc*«:(D»ft«!i*ea*5l 
cDJffl/acD^Si^^lWihLr. ffijftK(DK1b«gmea$» 
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[■■afflJlttlMi] 

s $■ ^bssit® 0 -e fe & o 

6 <DJi S2 £$EB§6*)lr 7F-T ms&IFrSD HI T* fc £ o 
[0 3] (a), (b) it. *«ftWflt;u^*1 6<7)5fe 
4Bffl»(DttlB*lftW'r«fc«>(D«S:B|-Cft*. 

7K<D»dts«iiiswr^^-r«iiiswfffiiaT?&*. 

[05] (a) I*. »£tt#»**&fc*¥«3 2£*f 
¥®0T*fcy. (b) I*. C<Z)3M£3 2|C«3 
LfcttlB^^-rVffiBl-efcy. (c) li. -2*£>¥*£3 

2 sfs^-r-s - £ iCctotMLf: y 3 4 £^-r 

fc;u^^3 6 £7F-r®T®0T*fc£ o 

[0 6] (a) I*. VIE 3 7IZ1SS 

*ij<7);f 3 8^^fiELfcttS8*^-r¥®l2!-Cfey, <b) 

X;u£fl3 9 ^^-r^TSm^fcy, (c) z<D/X)l> 

nP3 9^15y^ltf-*$S B B aW/S^^7t<4 2^7F-r^r®ll 



[**0>ISMIi] 

5±flMP1 F^O)^^ 6 T«lUP3rta)fflM 
7 8. 1 9 SUM 10A, 10 

B, ioc (9*tttft) 12 7?*- 

t — 13, 30 yX^UgiJ 13a. 30a 

yXjuffleDBBP 15 SHMftdKB 16. 4 

2 iMBflWfiRju^tf 1 7 JKttA*Aiu^«a)y 

X;ufflJ 18 m$S^W/SSR 2 0 HM&II^W 

/<— fel^L^U™ h 2 2 P — 5— . 2 3 

ftWfiK;u % y*rt(o»»Ma)»ffi 2 5 86 A 2 6 

@*§;$ffl^® (^-X*X) 4 3 »«lM*fcl* 

»«a. JMSMOBHtM 4 6 /U?ttfl)/X^ 
d / ;Ouffl5<BTfl> e. f m*SJiWJS;uy 



[B1] 



[02] 



[0 3] 
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nsajB] ¥/«8^6^ 20B 

[¥SS4iIE 1 ] 

[ffliESftaB*] 0 0 4 5 
[*lIEl*§] 

[0 0 4 5] Z<7)««gT*. a*3j|2 5££EnG-C?7F-f £ 
^ (C_h^rS]^<h:^ia^-ti-. *I$SH.2 5<Dffi® 2 5 a 

2 4|::ttLTt£®£l±£o ifcl^ 13 
(b) iz^-T^^lc, 11^112 5££EPHO;£ia]^£3l 

T(f^>o ckdbs. aaa2 5a)±fli»t, y%;ugi-i7 

[^»«jE 2 ] 

[«IE»*UIB*] 0 0 7 0 



[007 0] (HK3) H6|C7K-rcfc X;U$P3 9 

ft&lffrytf* 2 SffifflL. H£ 1 mm. ^^1 0 0m 
mCOK LN*g B ^^U- h £3! *Tlf 5 C <fc iCfifcSfc L 
fco tztzL* W3 7i:Ltli1-;i3 0mmx3 0mm 
xO. 6mmO)&frK$ffifilLf::. -CDS^t&C:, 2V 
5/>yiDXlCj:o-cai3 8ft»*Lfc. fcfiU »3 8 
(DffflPHIi 5 mm t L. ft 3 8 0 . ImmtLfco 

ztfcoe^ffi^s^-racti^^or. ij?i. 2mm 

/XA/^at^fctitt^ffiJBU tt& 1 mm. ^gO. 6 
mm. 2mm<D/W:73 0ffl£— ^JlZ^fc^Tttfli 

Lfco 16 (a) - (c) £#EBL-30lftBj? L In 

ut r *iiM**#*iB«BSita?i^&siiLfc. m^n^u 
Lf:^5, «jjBLfc*«a^T^ corns tmm<D 
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